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Abstract. This article explores the critical role of maintenance and operational
use of protective structures in ensuring safety and functional longevity. Protective
structures serve as essential barriers against various hazards, including environmental
threats and physical impacts. By examining preventive and corrective maintenance
strategies, this article aims to outline best practices for maximizing structural
integrity and performance, ensuring readiness, and minimizing long-term risks.
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AHoTamiss. Y  cTaTTi  JOCHIDKYEThCS  KPUTHYHA  POJIb  TEXHIYHOTO
o0CITyroByBaHHS Ta CKCIUTyaTallifHOTO BUKOPUCTaHHS 3aXHCHHX CIOPYI VY
3abe3reueHHl Oe3meku Ta (YHKIIOHAIBHOI JIOBFOBIYHOCTI. 3axHUCHI CIIOPYIH
CIIy’)KaTh BaXJIMBUMHU Oap'epaMu TPOTU PI3HUX HEOE3NEK, BKIIOYAIOYH EKOJIOTIYHI
3arpo3d Ta (i3WYHI BIUIMBU. AHaJI3yloud crpaterii npo@uIakTUYHOTO Ta
KOPHT'YBaJIBHOTO TEXHIYHOTO OOCIIyrOBYBaHHS, CTAaTTSd Ma€ Ha METI OKPECIUTH
HaWKpaIl NpakTUKA JJIs MaKCUMi3allii CTPYKTYpHOI LUTICHOCTI Ta MPOYyKTUBHOCTI,
3a0e31eueHHs] TOTOBHOCTI Ta MiHIMI3aIlii TOBrOCTPOKOBUX PHU3HUKIB.

Kaw4yoBi cjoBa: 3axuMcHI  KOHCTPYKIii, TEXHIYHE OOCIyroByBaHHS,
npodinakTUuHe TeXHIYHE 00CIyroBYyBaHHS, CTPYKTYpHA IUTICHICTh, O€3MeKa, 3aXUCT
BiJl HeOe3MeK, CTIMKICTh CIIOPYIH.

Introduction. The maintenance and operational use of protective structures are
critical in safeguarding both personnel and essential assets. Effective maintenance
ensures these structures retain their designed integrity and functionality, allowing
them to perform optimally in protecting against environmental hazards, military
threats, and other emergencies. This article will outline key standards and best
practices for maintaining protective structures, focusing on both preventive and
corrective measures. Attention to these factors not only prolongs the lifespan of the
structures but also enhances overall safety, compliance, and resilience in high-stakes
situations.

Analysis of the state of issue. Protective structures are essential across multiple
sectors, offering resilience against external threats such as severe weather, chemical
spills, and physical breaches. However, without consistent maintenance, the efficacy
of these structures diminishes, potentially compromising safety and functionality.
Key challenges include environmental degradation, wear and tear from regular use,
and resource allocation for timely inspections. This section evaluates the current
status and practices surrounding the upkeep and operational readiness of protective
structures, identifying gaps and areas for improvement.
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The purpose of the work: the primary objective is to assess effective
maintenance techniques and usage protocols that ensure the sustained reliability of
protective structures. This study seeks to analyze current methodologies, identify best
practices, and propose enhanced strategies for maintaining these critical assets in both
regular and emergency conditions.

Methods, materials and research results. The study employs a multi-method
approach, analyzing case studies of various protective structures and reviewing
existing maintenance protocols. Key materials used include inspection reports,
maintenance logs, and relevant structural components subject to regular testing. The
findings highlight the importance of a structured maintenance schedule, the efficacy
of advanced materials, and the need for periodic training for personnel. Regular
updates to the protective design based on material advancements and real-world
testing results also significantly enhance performance and durability.

All civil protection (CP) protective structures must be utilized in an operational
mode for the needs of industries [1] and services for the population, including:

e Sanitary facilities (locker rooms, showers, etc.);

e Cultural and recreational spaces (such as discos, libraries);

e Classrooms;

e Storage facilities, among others.

During operation, all requirements ensuring the facility's readiness to transition
to a protective mode (within 12 hours) must be adhered to, including maintaining
necessary conditions for human occupancy during emergencies [2]. Protective
properties, both of the structure as a whole and of its individual elements, must be
preserved.

To ensure this, the following is prohibited:

e Removal of CP equipment [3], remodelling, or creating openings in the
enclosing structures;

e Obstructing entrances to the protective structures.

All rooms must remain dry and regularly ventilated, with hermetic doors kept
open on stands and covered by removable screens. Engineering and technical
equipment must remain operational and ready for use, with the exception of filters
and regeneration units [2]. The water supply and sewage systems are inspected
annually, with special attention to valves, gates, and emergency water storage tanks.
Emergency water containers should be kept clean and filled upon converting the
shelter into a protective mode. If a water intake well exists, it should be tested
monthly, running for 30-40 minutes. Emergency containers for sewage should be
securely closed [3].

Adapting rooms for protective use typically involves converting basements of
residential buildings, storerooms, concrete or natural caves, and other durable spaces
to increase their protective capabilities, seal them, and install basic ventilation [2].
Protective properties are improved by thickening walls, sealing windows, and other
modifications. For example, soil embankments are added around exterior walls that
extend above ground level. Doors and other entries are reinforced with dense
materials, such as felt or rubber seals.
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In areas with radioactive contamination, further steps must be taken to ensure
airtightness and reduce exposure risks. This includes sealing any cracks in windows
and doors, covering ventilation shafts, and placing insulating materials around door
frames. Water and food should be stored in airtight containers, with extra water
stored in sealed containers. Wet cleaning of living spaces is also advised [3].

Conclusion. In summary, the maintenance of civil defence protective structures
during peacetime is crucial for their readiness in emergencies. These structures serve
multiple public and operational needs while adhering to strict regulations on
preservation, structural integrity, and accessibility. By regularly inspecting
engineering systems, ensuring airtight conditions, and keeping emergency equipment
functional, these spaces can be quickly converted to protective modes when
necessary. Such careful upkeep, including limitations on modifications and routine
ventilation, helps preserve the structures’ protective capabilities for effective use
during potential crises.
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